an orange, showing no signs of self-limitation or differentiation, which do not fibrose but increase indefinitely and finally kill the fowl, can be regarded as anything but tumours. I incline, therefore, to the neoplastic view, and feel that in this connexion one interesting aspect of the subject has been little pursued, namely the hereditary one. It is well known that the disease is common in some breeds, especially those highly selected for their egg-laying capacity, and very rare in others, while there is a general opinion, not perhaps amounting to much more, that the progeny of certain cockerels or hens are peculiarly susceptible. This at least suggests that while the poultry farmer breeds for good table-birds or high egg production, he may at the same time be breeding an increased susceptibility to the overgrowth of lymphoid tissue and that the real remedy may be the breeding of a variety which does not combine the destructive with the profitable factor. Some Fallacies in the Diagnosis of Helminthic Disease By E. L. TAYLOR, B.V.Sc., M.R.C.V.S.
(Veterinary Laboratory, Ministry of Agriculture) THE first fallacy concerns the value of the flotation technique for concentrating the eggs of parasitic worms for the diagnosis of helminthic disease. This technique, which depends for its operation on the eggs being of a lower specific gravity than the fiecal debris, was first introduced about thirty years ago, and has become very popular among British veterinarians, following the more recent publication of slight modification in its method of employment. It is not difficult to understand the reason for the popularity of the test; the required apparatus and reagents are of the simplest and in the space of half an hour or so, by the force of gravity, or within a few minutes, if the centrifuge is used, the eggs of nematodes, and of some cestodes, can be separated from the fmcal d6bris, collected from the surface of the separating fluid, and examined in large numbers under the microscope. It is a test which gives a peculiarly satisfying result; until it is carried out, quite a search may be required to find one or two eggs, but afterwards they are often to be seen in hundreds, or even in thousands.
The fallacy lies, when this test is used in connexion with the diagnosis of helminthic disease, in the false impression which it gives as to the extent of infestation, if the diagnostician is not aware of the large numbers of eggs which some of these. parasites may produce. The female Ascaris lumbricoides lays some 200,000 eggs daily, one of the human hookworms some 9,000, while ascarids and other worms of domestic animals lay similarly large numbers. In the human being, where these figures have been worked out in greatest detail, an infestation with one ascaris alone may represent some 2,700 eggs per gram of feces; and as two or three grams may be employed in one flotation test there is the possibility of finding 5,000 or 6,000 eggs where the host is carrying only one worm.
A similar state of affairs holds for farm animals, with the difference that in herbivores the eggs of parasitic worms become more diluted by the relatively greater bulk of the fa3ces. Although it is a most valuable test for the demonstration of parasitism, the flotation test is likely, therefore, to lead the investigator astray where it is used for the diagnosis of disease, unless some special modification is employed.
The second fallacy also refers to the examination of fseces for evidence of helminthic disease, and concerns the technique used in counting the number of eggs in the fteces for estimating the extent of infestation by parasitic worms. Great things were expected of this method when it was first introduced, and it was hoped that a little more experience would give us an infallible guide to the diagnosis of helminthic disease. Data on the amount of feeces passed in twenty-four hours by each kind of host, the numbers of eggs laid by each female worm, and the ratio of males to females for the different species of worms appeared to be all that was required to enable the investigator, from a simple count of the number of eggs per gram of fa3ces, to ascertain the number of worms which an animal might be carrying. Time has brought many disappointments, however, and shown that much less reliance can be placed on the method than had been expected. The dilution of the eggs by the faecal debris is a very variable factor, dependent upon the nature and quantity of the food of the host and upon the amount of water in the faeces. But in addition to this variability, which might have been expected, the egg output of the worms is liable to variation; anthelmintic drugs have been found to exert a marked effect in reducing the output of eggs by the female worms, even to the extent of temporarily inhibiting egg-laying altogether, and more recently it has been observed that the state of resistance of the host exerts a marked influence over egg production by the female worms. Those in a susceptible animal may produce several times as many eggs as are produced by those in hosts which, either because of age, or because of a previous infection, have become less suitable for the growth and development of the worms. One outstanding instance has actually come under my observation where a resistant sheep which was passing less than fifty eggs per gram of faeces (i.e. the test gave a negative result) was found to carry some 12,000 parasites.
It is clear, therefore, that although the egg-count is undoubtedly a valuable guide to the extent of infection, it is liable in some instances to considerable error and may lead the diagnostician astray unless read with caution.
The third fallacy to be mentioned refers to the diagnosis of helminthic disease at post-mortem examination. Where a search is being made for the cause of death, and no abnormality is observed other than the presence of a number of parasitic worms, it is often concluded that the worms have been the cause of death. One shudders to think what conclusion a cold-blooded mathematician might draw as to the value of these examinations, or the veracity of those who carry them out, if he were to subject to statistical analysis, the records of the post-mortem examinations of poultry, or of animals and birds which have died in zoological gardens and menageries.
In the absence of reliable information on the pathogenic significance of various grades of infestation of the various species of parasitic worms, it is very difficult to arrive at a conclusion as to the significance of any infestation which might be observed on post-mortem examination, and unless the observer is familiar with the grades of infestation to be encountered in healthy birds and animals, the safest line to take is to ignore tens of worms, and to be wary about accepting hundreds as the cause of death unless they are associated with lesions of disease.
The root of all of these fallacies in the diagnosis of helminthic disease is to be found in the fact that the majority of worm infestations occur without any apparent harm resulting to the host. It is rather the rule than the exception for farm animals to carry some parasitic worms, and these may be more properly regarded as normal inhabitants of the intestinal canal than as essential causers of disease. With some kinds of worms it is quite difficult to produce any disease at all under experimental conditions. Attempts which were made to demonstrate the pathogenicity of Davainea proglottina in fowls failed to show any pathogenic action even from such high-grade infections as 3,900 worms, and several investigators have failed to produce any disturbance of health with the coocum worm Heterakis gallinea. There is ample evidence of the enormous losses which are continually occasioned to farmers by some species of parasitic worms, but these two examples serve to show how far we can go wrong in relying on general impresssions for the diagnosis of helminthic disease. Although the host may only be able to support a comparatively small number of some species of worms, it may be able to carry large numbers of other species without suffering any apparent harm.
The problem before the medical or veterinary diagnostician is to determine the presence of disease-not merely the presence of parasitism. In many instances the determination of the nature of a disease caused by parasitic worms and how it may be diagnosed (the number of worms required to cause it) is still a research problem, but adherence to the medical or veterinary approach to the subject rather than to the more specifically biological one-i.e. from the angle of disease rather than from the angle of the parasite-should help to avoid such fallacies as these.
A Differential Character of Clostridium welchii Type D By T. J. BOSWORTH and R. E. GLOVER As a result of recent investigations it has been clearly established that there are well-marked qualitative differences in the toxins produced by strains of Cl. welchii. Wilsdon (1931) undertook a survey of a number of representative cultures of this group and found that, on the grounds of toxin-antitoxin reactions, he could divide them into four classes, viz., Cl. welchii gas-gangrene (type A), lamb dysentery bacillus (type B), B. paludis (type C), and B. ovitoxicus (type D). Glenny and his collaborators (1933) have extended the analysis of the various components of these different types of toxin, but as their findings are quite consistent with Wilsdon's main conclusions, it is unnecessary for our present purpose to go beyond the latter's classification.
In certain diseases of lambs, e.g. lamb dysentery, enterotoxamia (pulpy kidney), etc., in which it can be shown that there is a preponderance of organisms of the Cl. welchii group in the small intestines, the contents may contain considerable amounts of the corresponding toxin. From the point of view of diagnosis and prophylaxis of these conditions it is essential, in the first place, to determine the type of toxin which may be present, and for this purpose it is desirable to obtain a sterile filtrate of suitably diluted and clarified intestinal contents. It occurred to us that as wide variations in the constitution and reaction of different samples might materially influence the passage of toxin through a candle, some observations on this point appeared to be necessary. It was, therefore, decided to add known amounts of precipitated Welch toxins to the intestinal contents of normal lambs and to determine by titration in mice the amount of toxin present before and after filtration through different candles under varying conditions. It is not the purpose of this note to refer to the results of these filtration experiments, but rather to draw attention to a peculiar phenomenon which arose when Welch toxin type "D" was added to normal intestinal contents. To put the matter quite briefly: It was found that when a known amount of precipitated " D " toxin was added to a Seitz filtrate of normal sheep intestinal contents and allowed to stand for a short time, the mixture appeared to contain a toxic element considerably in excess of the calculated amount of " D" toxin. For example, if a solution of precipitated " D " toxin is prepared in normal saline solution so as to contain 10 M.L.D., it will kill a mouse in about four hours, while with smaller amounts the time of death is delayed to eighteen hours or more. If, however, the same quantity of " D" toxin is mixed with a normal intestinal filtrate (N.I.F.), the time elapsing between inoculation and death is immensely accelerated so that 10 M.L.D. will kill in a period of from thirty seconds to three minutes: moreover, mice can be killed with amounts of the mixture which, by calculation, contain from one-thirtieth to one-fortieth of a M.L.D. This reaction occurs with both precipitated and liquid " D " toxins. In order to produce the maximum effect, it is necessary to mix the two components for a period of from one to two hours at room temperature previous to the injection of the mice.
